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?l A o v ^4^(25-l)# f-4^-^, 0°(180°) 3*%°} €4. 0°(180°) 0°(180°) A jg-i- 31 

71 nH€-«q. A J^- a J W(l0)s| ^4^# f-44^1 €4. 

£4b» % v 2:4 , a, 71^-^0] f-2l°J^ #4<8^°1H ^s.^ S.4a<>ll4 -^444. ^-4^^°il4, 4 

# ^%4(20)-i- f-443*! 0°(180°) sjta 4^ 4H^4#(25)-i- f-44°i ^11 -?J^ a.^ ^11 4^ 

SIjI, 4fe ^^#(3)1- ^tHs f-444. °-^#(3)-a- >)li se^ 41 4€ 4^ fl-**>*(25- 

D* *44«j 90°(270°) ^ %%°) olfe 0°(180°) 44^1 A ^-i- £2 Sl^l ^ l 7| ufl^-ofl, ^-a £##(10)2} 
4^* f-44^1 *44. 

^V<8«H4. 4# ^WlWI- f-44>a A l 0°(180°) -a^ ?!#^ 4^- «144#(25-l)-§- -f-44"a A 1 

41 €^ £fe ^111 4€ £4°1 =1^, ^#(3-1)* ncfls f-444. ^^#(3-1)* f-44 ^11 ^ 41 4 
% a.4#(26)* *4 4 * 44s) 2, °1^ 4 A 1 M^V#(25)* f-44^ A 1 ^lll £fe *U 4^ £44 £#2) 

^444°1 4cH?] ^112 «lf ^12 4€ £4°1 S4. 4?1 ^2 2^ »12 4^ £#-8- OJ !^#(3-l)-§- atHs f-4 
^ 21^4^(25-1)* *44°1 90°(270 <> ) ^d^ £#°1 €4. 0°(180°) 4421 £ji a(4 
44 £44(10)21 f-sl^* #44^1 5-44. 

£ 5^ 4^21 it -a*H«H| 4€ 4f-4^ S A 14^1» 44M1 ££°14. 

£ 51- 424£. £ 521 «V-f-4^ a A 14^1fe £ 321 «V-f-4^ iL A Hi-Aloll Si<>l A i A 0 V ^ 21^>#(25-1)«1 ^f- 
(12) A 0 H1 #^5>fe cflAjoii 7l#(ii)4 44 £44(10) 4 6 H1 ^4^ »)2l*l-iL^ 

'f^-liS, afli 311^(100)* 471 £ 321 4d^4 42Js1ji, ^12 2fl^(200)£ 412 7l#(ll), 4] 2 7l#(ll) ^4 « 
4£ 4# 2]AV*pg,(25-i) 5J a o v^ aj^(io), -^-71 71^(21) ^4 ^ A j£ ^«g*l ^#£^(12) % 42 e?^ afl^ov 
(14)ol ^*14. 

£521 bv^-4^ S A 14^H4i 421 £#-^Eflo)| ui^f-2i£e)^£4^l A 1 4^4 ^4 -§-^44. 

£ 6a m*l £ 6dfe 4 ^^^1 ^€ 4^4^ H^HI *l-*4* H i4#* ^^4b 4^4 44\H ££°14. 
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£ 6a* ti^, 34(23) 31 £434(22) A cHl *£#(4)* ^44. *£** rt^aUtSpin coating)°14 ** 
H^(Roll printing)2| •#»]* -f sfl tgAjsj ^ oi^. ^^o£, *£#* JALS203(JSR, JapanH A^-g-ii oicf. £ 6b 

* 4^3(5)* A^SH *£#(4)2| K^o\\ Y^2jci 34714(6), <^il?ic(l 42)3* 2^5)-^. 42jAj(6)o| 
£4€ 243*1 &* ^4 *£fK27, 28) *^j<>l 44. <yiM St.2. 443°ll i#Slg ^| 2| 
st ;g^o) §-si]7l- IHi-H o|o|l i^^(Hydrophobic)a'aol ^Aj(Hydrophilic)* £) t|| 6c 

* 4£4£, #347)- 7H5-4 °W<3 *^ f- 2] #43 ol« 0 v^ #^(7)-i- a^s.^o| a o (. 7 ] *£^(27, 28) 
*g^44. #43 °) a o v ^ #3£ *4 ^£l! B o^5-5 ^ Si4. iM)3.2.£, #43 °)#^ #3£ 
20%^-£3. *SIH?1 #34<g 43^ #3 LC242(BASF)7} A)~g-=t} ^ ojcf. o)« o v/j **J(7)* ^3 4 ^ "1^3 43* 
>t ^ #7) *£#2| £"3*301) 44 443 *3(7)2) °H V, £4^-* 3147J4. £ 6d# #2:4£, #43 o|« o v^ 

* 42l3°H cfA) lef §H a] 3 ^7\%-% ^344. 

4712). 7 e vo. Hj-rt 0.5. £ 1, £ 3, £ 50U ut^vf £*4^ S^l^^HMi 2)44#(25, 25-D-l- *§a^ ^ &4. 

£ 7* £ 12] £*4^ a^l^MH °Jj^2] uif.^ 40)1 tn^ *4 se* 4*1- *3* sv^ s q.^ufl £ £o|cK a 

£■30113 X^r* 3<y-[v]f- L+Efiflji, y#* ^4-§:-£* 4a}** 44\H4. ^, f-4°j^ SE* 4A>3 e H13 °Jj3#.o 
3. 0 JAVS]^ %2| 4| 7 | (intensity)* 7l*o.S. oB^*o)lAi^-Ei *a}£]^ #2} 4] 7] (Intensity)* 44£ 5M4. 

Ulf-iy zvo] 45°<^ ^4-, aVAf a-^ol 2V ?aW4 ^s. ^33 f^j-sH *)cfl3i- a.?] 44 f-4 *3* 4a> 

£* 447} io)*! &oj. C ).. 4^ -f-Bf S-^j!]. *VA\ s.^ol A)S 33}. ^Efl# ^.^Cf. SV3j, on^o] H)1 .^ zVo) 6 0° 2f 

75° °J ^ ^ ij-^ol ^ ^4 ^ Eflf. jicdcj. 

<a^^^-S, «>^4f fi^l^l^Al 4^ s-aj f-^. ji^'sM, ¥4 u J-Af ^ «4 ^Eq# ^7} 
AjsslDi, ^^°l|Ai 7>^^j fe^ Ajs:^4. 44^1, £^°flAi °J|^^2l a]f.a 40] 

60 oo] ^^ 7> s.Aj ^ s-i--^ ^^°I1A1 4^^4. ^elM-, <+E ^. < ?i, ^)?inH ±H|^d^ *^1M- ^2] ?l%t jib) 

*H 60° ^£2| ZV£7V Aj^^ ^ £ 01 c).. 

£ 8£ -*7l £ 721 60° MltS *H*«: U J^4^ -f-4i-4 ^4t2) 7)1^^4 %^&-§- ^ovo) 

S. M-E}^ £°!olc)-. ^. £^o|l7i tUf-g-e] £3} Jj-^-g- ^.7] 2)sfl a -ff^ 5}-(Normalized)5H ilcH^tol 

1^1 5]£* 45514. Af^-sl Al^o))^ ob*^ i=^]i=. ! 8j[ffl) o)^, oji^j ufl^nv JALS105KJSR, Japan)*, •--)] 

43 <3!j^ MLC6012(Merck)l-, ^44* ^^S. f££If»l] 20% ^£5. *SflAl?l ^^3).% ojj^Aj ^.^ LC24 2 
(BASF)*, naU *£^ *^S JALS203USR, Japan)* ^\%t\^, 

£ £^<H)A1 f-4*4 #4*<>1 "8* -n-Aftl *^j* a.ai4. °]* *^2) SAl^V^o)lAi ^-^^ r. a_VA}<§« 

* *°Jtl ff^-liS ^*«- =r Xi** i°]^* ?HnK 

£ 9* £ 721 60° alf-sl ^f- 5)]-g-sV aVi=2).^ on^aAl^-^o] o_^ £1 . ^ufl £^o)cf. a o v 7 | £ go, 
*^°l| tfl**VcK 

Af*^l °Ji^#2l ^7)1^ 1.8/fliiJ°S. 7l#a] aAl^|o)| Al-g-s]^ Jf *H<y 5/ani4 44a1 4€- *^*^j* i£4. ^ 0 H V <>1 
?]4€ "11 5 AIM* "fl2) ^-^ £7 )- 44 5.8 m iHi- S ec 4 0.8 milli-secS ^-^S]^^- ^ °1* SAlAj-^oflA^ -S-^Aj-^. 
^«47l ?***>&#£°14. 

t.^, ^2)^1+ * 0 |g))^ ^ Ol £ S. ^ ^v^^ s^li). 7 ]^a^ ^V^^. AjAloflf. 

Aj^S 71^4554. -& ^ Vc g 2) a-^ ^ ^ rt^^ ^Aje).^ « 7 |2|0| Aj-Ajf-ol ol4°ll4 4# « 5°)4. 7l)Al^ ^. 

^■^2) 7H\i4 *^ ^A|°il* ■& t^4 *AV S^jg. ^*js|. 7 | 2)^. Cf^ =f-3lS] ^7|]l4 ^AJ2) 71^.^^ ^A) A^ 
^ Si*"l 7l# *o)2l ^?d4 A>^*o)l 2)Sfl 01451^4 $4. 

*«Sofl4 7flAl^l *tg 7^1). ^A]0i| 7 > ^ ^igfij f.Qj S.^^. ^*|Sf 7 ) ^S><sj 4^ ^^4tH4 *7i|S> 

71 21 SI 71^5. Al ^6fl 7l# *0l:2l ^^^i A>^*<Hl 2)6)1 A^£)o)^ ^ «.* 53 O] Cf . 2*1, ^«1) 7l # *of2l A> 

*oll 2|sv n4 ** £* £34 *7l- ^-2* >g2HiAi 7 ]^*v ^-tgai A^om ^«i§ bjo^aI 

t^jsi a 4 
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£ t^cHl i4€ S*l*<)-*1£ "L u >^^4 *<a*!- ^(Cell-gap)!: 

(57.) ^-t^! "g^l 



^t 1 * 1. 



Xll 71^", 



w m ?m A cHi ^7i)5H. ^-f^j-i- ¥-^^7]^ f-^a^ £1^-^* <&*M*ifc «*>*i^£.£ °i*<h*! Q±zd^ 



31 W 2. 



3. 

*l 1 *cHl JU<>W. AW^-fr Sl^fe ^ «l*fl 1/10 SKHWM 1/2 Bj-^-A^loll^ -*} 



^t 1 * 4. 



5. 

^sVc ^ O-S. s}^ t^a^g 



31 T 1 * 6. 

sv cj-^ Xl^§l-7l l^-fr D] <L>^^ 



3^8" 7. 

XI 1 *cH) SJoH. A 0 V 7 ) ^^#4 ^7) Ste:^ AfoHl £*j"5fe 
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8. 



*lll 71* * 7] t)|i 7)* tfofl ^>n*H lflJf-** ^M?!^ *«S*!^ •JMH^tt °l-?-<H?! 

2^3^* 7)11 2))^. 

Till 7i*4 °V^i«H fl^AS °l^sH flajsfe 7ii2 7i* $ av 7 ) 7 |* ft^svfe ^f-*d^-§- 

A <M 7fl7HS|fe 7}<g 

A <M * f 1 #-¥-0)1 £7-115^ ^W^* £tfs*fc «d^4^ £<M^*I. 



9. 

741 8 %H] &<>H, #7] 7>^ ^^oM, A o V 7| -y^ ^-fr 45°°ll7.i^Ei 90° AfoJoflAi A)aj£]^ <^ 

i=. ^q. 2] 4£."L># sj^l S o^^-h LflDl-eJ £c (TN Mode)?! ^* ^3 S}^ a d-f-^ S.*!^*!. 



3^ 10. 

7)1 9 *<H fl<>H, A oM 3 A cW£ ^71 iVAf 3= a o vh.o)| a^sVfe 744 f^O S sfe 



11. 

711 8 1H1 X1<H^, A cM ^ 3 A cW*-& °-^*°H, -S-71 °J4s)^ e).^ q «o)| Hjsfl !/ 4 4 

£SM *M «fl$ £H(VAMode)°d 3* #3 *fe £*R V *1. 



12. 

7)1 11 SHI &°H, #71 tift 3#*l-#£ ^71 ^^-otl £7pU, ^71 7112 aH^^g- ^ 3 A o V *Ff-§- 3 £#S>- 

74* t^4« 



31 t 1 * 13. 

7)1 12 %H1 xi*H^. A <M ^ a 0 v 7 | x| 2 m|g A}oio|) 4f£^-a- H ^Pf-^ 5*1 



14. 

7)] 12 *<H1 sa«H-H. A cM A o v # A o v 7l ^-f ^q- ^ofl 3*)sKr s-^ 0.3. sj-fe «d^4^ £*1#*1 



3^8- 15. 

7)1 12 %H1 5floW. A o v 7l fltf*>*£ ^"71 ^-f-7}^o| $43 aVtflaj ^ 2 7l* $1*|S}£ f^S s)- 

sums 
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16. 

x] 12#°)| #7l #^ 3#*V#£ H^)^ ^ £#-§- € £# ei-^ 3# £aw*lfc ?J* °. 

s sl-fe- «vf-4% H*l#*l. 

17. 

XI 12 %H| X1<H^, #7l #^r 3#*l-#-fr 0 tM£|^ #2j ^ JgS-ofl «H 1/10 4#°1WM 1/2 4#*W 

°il*l -id^S °1 — *w-s) 3Hg-°v# 3# £3M?1£- 53* ^ *te «v^4^ £*1#*1. 
18. 

XI 17 %H1 &<>H, #7l SV«r 3#*V#e| SH'-SSHMl- #7l #^ 4H#*l-#2] fl^S^o] f-<a*v ##<y 3i* 

s}^ «J-¥4^ fi*l#*l. 
19. 

XI 18 «M #7) $1#*># $ #^ 3#*l"#2j fl#<£3)-^ ##& #?1 7}^ ^^-7.^2] $)#"fiS|-^ ##4 

$ W 20. 

XU 7l##°)l m^-#§- *3*M?lfc- aj^-^-g- «va}a]7]^ ^l^°£ °1 ?! SB:*R* « A <3 «Hr 

#7) a J##^ 5{ f^SR ^ *4°]Z. <^ *>4S) fl#*}$.g. cv^is. 5*1 #*1 

$W 21. 

X] 20 %H) si<H^, #7] *1#*F** *8^*>£ £X1^. 
#°H £31; 

#7l ##3^ #-^°ll £^ #71 *s^H- W ^€ #51^21 ^H3* StfMs'lfe £t11; 

#71 #°ll ##3 °1#^ * 

% W 22. 

XI 21 #°)1 5fl°W. #71 u J-##^ #^°)1 -fr£# £fe #7l #-¥-°fl -^-£#21 5.3 ^-i- ^SI-a) 

7|fe 07)1^, 

#71 #^-oq oli 3 f $l*lAl?l^ -a-^); * 
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#71 Df^Hl- f-SM #^-§- ^SH?!^} sfe ^KM 400nm olsK! ^^7l4» 2-M^>£- £31-1 

i^^fe ^jms 



3^23. 

*)) 21 %H| Si<H^i, 4?l ^Jfofl 343 o. £ * 47) JjL^x^ 4-*ofl 443 -3-£#2l lf-4* «SM 

47) 4i3t f-SH ^-fr £3M 7U7} S>fe 7^3 <3*> iEfe o]^ ^#a] 

^ a-M^*) 
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